geographical distribution. Zohary and Imber (1963) , in contrast to the previous authors, regarded Ac. speltoides and Ac. aucheri as genetic dimorphism in Ac. speltoides.
In relation to the donor of the genome B of polyploid wheat, Ac. speltoides has been a species of great interest to the students of wheat genetics. Identification of Ac. speltoides as the B genome donor by Sarker and Stebbins (1956) was further supported by Riley et al. (1958) , Rees (1963) and so on. Kimber and Athwal (1972) reexamined Ac. speltoides with respect to morphological characters, karyotype and asynaptic gene presence and threw doubt upon the hypothesis for Ac. speltoides. Recently Johnson (1975) observed seed protein electrophoresis and concluded that the genome B was derived from Triticum urartu.
Since the donor of the B genome is still controversial, intensive and many-faceted studies are still needed on this subject. Feulgen-cytophotometric studies of DNA content of the nucleus have helped to develop researchers further understanding species relationships and phylogenetical problems in plants and animals. Rees and Walters (1965) and Pegington and Rees (1970) showed additive relationship between polyploid wheat and its parental species of nuclear DNA content. Nishikawa and Furuta (1968 , 1969 ) and Furuta et al. (1974 confirmed the same relationship between common wheat and its ancestors, and they showed no appreciable variation of DNA content of nucleus among some 30 varieties or cultivars tested in hexaploid wheat.
On the other hand, Furuta (1975) 
MATERIALS AND METHODS
A list of the strains used in the present study is given in Table 1 . Twenty three strains were collected by the Botanical Mission of University of Kyoto (BMUK) to the Eastern Mediterranean Countries in 1959 (Yamashita and Tanaka 1967) and eleven KU strains have been stocked as laboratory strains in Plant Germ-plasm Institute, Kyoto University.
In addition to these, nine PBIC strains were derived from Plant Breeding Institute, Cambridge, England, via Dr. Tsunewaki of Kyoto University. Nuclei in pollen tetrads were used for measurement.
The detailed procedures for making preparations had been fully described in the previous papers (Nishikawa and Furuta 1969; Furuta et al. 1974) . In short, the anthers including pollen tetrads were fixed with Farmer's fluid (acetic acid 1: 95% ethanol 3) and pollen tetrads of four strains were smeared side by side on albumenized cover slips along with those of the standard strains, Ae, speltoides KU 2-1, air-dried, hydrolyzed in 1N HCl at 60°C for five min and stained by buffered Schiff's reagent.
Subsequently, the preparations were washed in potassium metabisulfite solution three times, dehydrated in absolute alcohol and mounted in Euparal.
Methods of measurement were identical with those described earlier (Nishikawa and Furuta 1969; Furuta et al. 1974) , namely, ten nuclei were measured in each of three replications for each strain.
Although the micronuclei were rarely observed in some strains, only the tetrads without micronuclei were selected for measurement. unit. In addition, the relative value of each strain to that of Ae, squarrosa var. typica No. 2 is also shown, in order to compare the DNA contents presented here with those already reported in other species of Aegilops (Furuta 1975 , Furuta et al. 1975 ). Forty three strains showed a graded series of DNA content from the lowest of 180 for Ae, speltoides BMUK 5725B and Ae, aucheri BMUK 5719 to the highest of 314 for Ae. sharonensis KU 5-2, that is, variation of 1.74 fold between both extremes with an average 234. The coefficients of variation in some strains were high. Mean coefficients of Ae, longissima, Ae, sharonensis and Ae, bicornis were 11, 10 and 10%, respectively and were higher than those of two others (8%). These rather high coefficients are largely due to the fluctuation among replications.
The histogrammatical frequency distribution of nuclear DNA content of species used is shown in Fig. 1 . Variance analysis (Table 2-a) showed significant differences among species and replications.
It is particularly interesting that the intraspecific variation was observed in two species, Ae. longissima and Ae, sharonensis.
Test of significance between means of five taxa (Table 2-b) revealed that there are three classes, that is, Ae. sharonensis is in the highest class, Ae, ion gissima and Ae. bicornis in the middle and Ae. speltoides and Ae, aucheri in the lowest. Simchen et al. (1971) and Coucoli and Skorda (1973) found the supernumerary or B chromosome in Ae. speltoides. The B chromosome contributes to the increase of DNA content (Rees 1972) . The present authors did not pay close attention to the B chromosome.
Its presence may have little effect on the results of the present study, of nuclear DNA content in five taxa of because the B chromosome was not included in all strains of Ae. speltoides and appeared to be smaller than an autosome (Simchen et al. 1971; Zarchi et al. 1974) .
DISCUSSION
The variation within species in nuclear DNA content has rather been neglected in phylogenetical considerations. The intraspecific as well as interspecific variations were reported in some conifers and Vicia (Miksche 1968 (Miksche , 1971 Dhir and Miksche 1974; Chooi 1971) . In order to estimate variability in nuclear DNA content of wheat and its relatives, the present authors are carrying out a series of studies with species of Triticum and Aegilops.
Of these, studies including Dinkel wheat and Ae. squarrosa were already published (Nishikawa and Furuta 1968 , 1969 , Furuta et al. 1974 , 1975 . The present study reveals that there are intraspecific variations in Ae, longissima and Ae, sharonensis but not in Ae. speltoides (including Ae. aucheri) and Ae, bicornis ( Table  2 ). The authors are extending these studies to Einkorn, Emmer and Timopheevi wheats.
If these studies were completed, it would be possible to draw a whole picture of phylogeny of wheat from the view point of nuclear DNA content.
Karyotypical studies (Riley et a1.1958; Chennaveeraiah 1960; Tanaka and Matsumoto 1968) on species of section Sitopsis indicated the following; 1) The difference between Ae, speltoides and Ae, aucheri which consist of two large satellite chromosomes and five median chromosomes seems to be very small. 2) Ae. longissima, Ae. sharonensis and Ae, bicornis are similar to one another in karyotype, namely, they have two chromosomes with, respectively, a large and a small satellite and five median chromosomes. On the whole, the results of nuclear DNA content presented here agree with this karyotypical evidence and cytogenetical relationships among these taxa (Riley et al. 1958; Tanaka 1955) . Moreover, our unpublished dendrogram by means of numerical taxonomy of diploid species of Aegilops and Triticum supports this species relationships, that is, Ae, longissima, Ae. sharonensis and Ae. bicornis is in one group and Ae. speltoides and Ae, aucheri in the other.
Since there was no differential polynemy observed, but continuous variation of DNA content in species of Aegilops (Furuta 1975) , the difference in nuclear DNA content probably reflects the difference in length of chromosomes.
Karyotypical studies cited above imply that difference in chromosome length is attributable to not a given chromosome but to most of the chromosomes inn the complement.
These facts indicate that speciation in diploid species of Aegilops is associated with lengthwise change (i.e., duplication and/or deficiency) of small segments in almost all chromosomes (Furuta 1975; Furuta et al. 1975) . Although species of the lower DNA group in diploid species of this genus are diagnostic to one another, have no close relatives and contribute the pivotal genomes to polyploids of Triticum and. Aegilops (Furuta 1975) , it is, at present, uncertain whether the phylogenetical trend of these plants is to increase or decrease chromosomal DNA content. Zarchi et al. (1972) found that the chiasma number per cell of Ae, longissima is more than that of Ae. speltoides and regarded it as difference in heterozygosity.
The former species has more DNA content and longer chromosomes than the latter (Table  2- Fig. 1) . Difference in the chiasma number, especially in the interstitial chiasma number, may also reflect difference in chromosome length.
The present results reinforce the theory that species of section Sitopsis belong to the group of higher DNA content in diploid species of Aegilops (Furuta 1975 ). Furuta et al. (1975 observed the intervarietal differences of nuclear DNA content of Ae.. squarrosa and the intravarietal differences of all four varieties but var, strangulata. Any indication of the varietal differences and geographical variation were not recognized in section Sitopsis as shown in the present study.
The primary habitats of Ac. speltoides is in the so-called fertile crescent zone (Zohary et al. 1969) , and unfortunately most of the strains used here were collected in central Turkey.
Accordingly, measurement using the strains growing throughout the primary habitat is advisable.
The significant point that emerges here concerns Ae. speltoides and Ac. aucheri.. Zliukovsky (1928) and Eig (1929) classified morphologically Ac. speltoides (synonymous with Ae. ligstica in Eig) and Ae, aucheri (Ae, speltoides in Eig) into different species. Moreover, Kihara and Lilienfeld (1932) , Sears (1941) and Bowden (1960) have, on the cytological basis, tended to regard these taxa as two distinct forms or subspecies of Ae, speltoides. Zohary and Imber (1963) , however, concluded on the basis of population structure and pollination behaviour that the relationship between Ac. speltoides and Ac. aucheri is genetic dimorphism in the single species, Ac. speltoides. Chennaveeraiah (1960) and Tanaka and Matsumoto (1968) reported no distinct difference in karyotype between Ae. speltoides and Ae. aucheri. Nakai (1973) pointed out close similarity between them in esterase and acid phosphatase isozymes.
Ae, speltoides was not different from Ae, aucheri in nuclear DNA content (Table 2- Fig. 1 ). On the other hand, Tanaka (1955) found only one translocation in F1 between Ae, longissima and Ae. sharonensis and assigned the same formula Sl to their genomes. Roy (1959) , however, pointed out that there are some genic differentiation between these two taxa. The present results show slight difference between Ae, ion gissima and Ae. sharonensis in nuclear DNA content (Table 2-b, Fig. 1 ).
SUMMARY
In oder to consider the phylogeny of wheat and its relatives, nuclear DNA content in 43 strains belonging to section Sitopsis of the genus Aegilops was measured Feulgencytophotometrically using pollen tetrad nuclei. 1) Forty three strains showed a graded series of DNA content from the lowest of 180 to the highest of 314, that is, variation of 1.74 fold between both extremes.
2) Significant difference in nuclear DNA content among five taxa were observed and were formulated as follows, sharonensis>longissima=bicornis>speltoides=aucheri.
3) Test of significance on the mean difference between species revealed no difference between Ae. speltoides and Ae. aucheri which are very close relatives with one another. 4) There are intraspecific variations in two species with Sl genome, Ae, ion gissima and Ae, sharonensis.
But Ae. speltoides (S genome) and Ae. aucheri (S) and Ae. bicornis (Sb) had no significant variation within species. 5) Species relationships in section Sitopsis of the genus Aegilops were discussed. : 195-211. Coucoli, H., and E. A. Skorda,1973 Some aspects regarding behaviour of supernumerary chromosomes in Aegilops speltoides Tausch.
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